A linguistic analysis was performed on the Preschool Five Minute Speech Sample (PFMSS) of 42 parents. PFMSS is a validated measure for Expressed Emotion (EE) to assess parent-child relationship. Half of these parents (n = 21, clinical group) had preschool children with early symptoms of attention deficit hyperactivity disorder (ADHD), the rest had typically developing children. Early symptoms of ADHD were identified with the Werry-Weiss Peters Rating Scale. The linguistic component of the PFMSS was analysed with keyword and linguistic pattern identification. The results of these two complementary analyses (i.e., EE and linguistic analysis) provided relevant recommendations that may improve the efficacy of psychological treatment for ADHD such as parenting interventions. We discuss the practical implications of these findings.
Introduction
Attention deficit hyperactivity disorder (ADHD) is a common disorder that affects individuals across the lifespan and it is most frequently diagnosed during the school years [1] . The UK National Institute for Health and Clinical Excellence (NICE) estimated that about 210,000 children aged 5-18 years in England and Wales are affected by ADHD [2] and its core symptoms of hyperactivity, impulsivity, and inattention. The impact of ADHD on self-esteem, interpersonal relationships, and academic achievement is also recognised [3, 4] . In the long term, ADHD has also been associated with a significant risk of mental illness and delinquency [5] , lower health-related quality of life in all psychosocial areas, and those with comorbidities such as oppositional defiant conduct, internalising, and learning disorders have even greater deficits [6] . In addition to its impact on the daily lives of children, ADHD impacts the health and functioning of families, schools, and the community, creating a substantial burden on families as well as health, social care, and criminal justice systems [7] . Multimodal approaches are recommended for the treatment for ADHD [8] , which normally begins during school years. There are multiple evidence-based treatment options, including behaviour therapy and medication. Pharmacological treatments are efficacious [9] and are widely used, however, there are a number of limitations that clinicians, commissioners and service providers should take into account. For example, in a recent systematic review on non-pharmacological interventions for ADHD, Sonuga-Barke and colleagues [10] pointed out that pharmacological treatment efficacy outcomes such as normalisation rates are rare [9] ; long-term effectiveness remains to be established [11] ; adverse effects on sleep, appetite, and growth, although rarely serious, are common [12] ; and some parents and clinicians have reservations about medication use [13] as drug treatment is not recommended for preschool children.
Parents are offered training/education programmes as a firstline treatment [2] and a variety of non-pharmacological interventions are available to treat ADHD symptoms. Evidence for their efficacy has been supported in several systematic reviews and meta-analyses [10, [14] [15] [16] [17] [18] . Results from a recent meta-analysis [10] , however, has shown that the efficacy of behavioural interventions was largely reduced when analysing data from informants who were probably blind to treatment status, rather than informants who were involved in treatment delivery (most proximal) such as parents. In contrast to the lack of blinded evidence of ADHD symptom reduction, behavioural interventions can have a broader positive impact on a range of other outcomes such as improved parenting (e.g., more positive parenting selfconcept [19] and reduced childhood conduct problems [20] . Other studies have shown that the efficacy of well-designed parenting programmes is mediated, however, by successful delivery, implementation, and parent engagement [21] . Parents are primary figures in their children's environment and adverse familial environments are common in ADHD families [22, 23] .
Whilst unlikely to play a causal role, parenting may be a source of environmental risk involved in the manifestation of ADHD in children with genetic vulnerability [24] . Genetic studies have indicated that ADHD is a highly complex and heterogeneous genetic condition, with multiple genes of very small effect implicated to different degrees across affected individuals. Genes interact with environments so that increased liability for a disorder associated with a gene may be seen more for individuals exposed to particular environmental risks [25] . Accordingly, high levels of conflict and criticism in the families of children with ADHD may moderate the genetic expression for ADHD severity and comorbid conduct problems [26] . Parenting may be related to the development and maintenance of co-morbid disruptive behaviours that commonly occur in children with ADHD [22, 23] . There is growing evidence of the significant relationship between parenting and impairments in domains such as academic and social functioning [22] and neuropsychological functioning [27] . Parenting interventions may also be a component of treatment that could be able to target functional impairments often associated with ADHD including, neuropsychological deficits, academic underachievement, maladaptive social and peer functioning, and disruptive behaviour [28] .
Parents' interpretation of their child's behaviour may be especially relevant due to the centrality of parent-child relationships for children's optimal attachment and continuous development [29] [30] [31] [32] . Parental perceptions of children's ADHD symptomatic behaviour can influence and feed the quality of parentchild relationships. Accordingly, parents' interpretations can aggravate or lessen the impact of ADHD symptoms on parents and parent-child relationships. In a recent study Lench et al. [33] assessed the impact of positive interpretations by comparing parents' perceptions of 7-12 years old children with a diagnosis of ADHD and their reports of stressful interactions in three groups of parents: (1) parents of children identified as having ADHD and who use that label, (2) parents of children identified as having ADHD who view their child's ADHD as indicating special abilities (i.e., Indigo Children), and (3) controls (no ADHD diagnosis). Results revealed that parents who perceived symptomatic behaviour as a sign of positive characteristics reported less frequent negative experiences with their child and less intense negative emotions during those experiences. They also view their children as more self-efficacious and as more likely to have a positive future.
For adherence to ADHD treatment to proceed most effectively, professional and lay perceptions also must be reconciled so that the professional expertise of clinicians and researchers, and the personal experiences and beliefs of families jointly determine acceptable and appropriate treatment options [34] . Prior research has documented the importance of understanding both physicians' and families' explanatory models of illness as inputs to medical decision making [35] . In order to identify ecological valid outcome measures for the design of effective parenting programmes it is important to comprehend parents' understanding of their child's ADHD early symptoms. Previous studies combining both quantitative and qualitative methodological approaches for the study of ADHD support the need for detail and on-going investigation on how to improve parenting interventions. For example, Bussing et al. [36] explored the parental self-care strategies used by the carers of 266 children with ADHD with both questionnaires and open-ended questions. Quantitative findings showed that behaviour modification was the most common strategy amongst these parents, while qualitative analysis pointed out that these parents tried to change their disciplinary action within three domains including changes related to the prevention of disciplinary problems (e.g., time-outs), privilege removal, and parental coping associated with disciplinary problems (e.g., control own emotions, become less judgemental and tolerant and develop more appropriate expectations). Parents' interpretations of their child's ADHD behaviour and the subsequent strategies developed by these parents contain valuable experiential knowledge precious for improving current parenting interventions specifically designed to improve the mental health of both children and carers. Parenting interventions have the potential to also influence parents' perceptions of their child's early ADHD symptoms and therefore maximise treatment efficacy. For example, recognising that it is not the child's fault, may help parents to cope more effectively with challenging behaviours (e.g., fidgeting instead of sitting quietly).
Parents' perspectives have been studied to inform healthcare practitioners and researchers, for example, Hermasen and colleagues [37] conducted a pure phenomenological qualitative study to explore the issues five mothers with children diagnosed with ADHD faced while their children received a non-pharmaceutical intervention (i.e., chiropractic care and the use of an interactive metronome). The themes that emerged were again ecologically relevant to inform about the struggles that carers perceived. Emerging themes from the semi-structured interviews included: medication as their last resort, the importance of family structure, lack of support from the health and educational system and patient satisfaction. Finally, Fiks et al. [34] applied freelisting, a standard approach used in anthropology which consists of generating a list of terms to describe perceptions or definitions of a domain. In this mixed methods approach the shared cultural model for the domain is determined from the word choice, order of recall, and modifying terms that are used. Paediatricians and parents of ADHD children systematically explored and shared divergent notions of ADHD. Word lists suggested differing needs and goals for clinicians and parents valuable to foster patientcentred care.
Parental Expressed Emotion
The Five Minutes Speech Sample (FMSS) [38] was originally developed as a brief measure to assess expressed emotion (EE) in relatives of adult psychiatric patients. EE is considered a measure of the patient-relative relationship and is a highly valid and reliable predictor of poor clinical outcomes among patients with major psychopathology [39] . The FMSS has been used increasingly to examine the emotional quality of relationships in families with adolescents and children [40, 41] . Associations and a range of childhood psychiatric diagnoses, medical conditions and behaviour problems have also been documented [42] . Studies have consistently found that high parental expressed emotion represents a negative family process that is different from other types of family distress and dysfunction [43] .
Negative parental EE has been associated with higher levels of ADHD symptoms and conduct problems in children [44] . Likewise, parents express more negative emotions towards their child with an ADHD diagnosis compared with controls [45, 46] or unaffected siblings [47] . The relationship between EE and ADHD is still not clear but it is accepted that negative parenting starts as a reaction to the ADHD behaviour in children. Subsequently, negative parenting increases the chances of developing oppositional behaviours in children with ADHD. This in turn may lead to negative parenting, causing a negative spiral of child behaviour affective parenting and so on. However, a recent re-analysis of Cartwright et al [48] has shown that family characteristics play a role in driving negative EE. This study demonstrates that maternal depression and variation in child comorbid symptoms, especially in relation to oppositional and conduct problems rather than ADHD, also influence EE components. These results highlight (1) the value of interventions targeting broader family/siblings and parental mental health in the management of ADHD and (2) the putative role that the family environment may have in ADHD.
In a recent study Richard and colleagues [49] investigated the cross-sectional and longitudinal relationships between conduct problems in children with ADHD and parental EE. Their results showed a negative cross-sectional association between EE (maternal warmth and criticism) and child ADHD symptom severity, and child oppositional and conduct problems. EE was not significantly correlated over time (six years), suggesting that EE is not a predictive measure but rather a snapshot of a momentary state sensitive to contextual and developmental factors. From a developmental psychopathology perspective, each developmental stage comes with specific vulnerabilities that change over time. Parents of preschool children with ADHD may experience different challenges and expectations than those with older children. Because of its sensitivity to developmental phases, EE has the potential to capture parents' perspectives and provide a useful tool to understand parent's perceptions with the objective to maximise the relevancy of early interventions.
The current study applies knowledge from health humanities, such as applied linguistics, to bring new insights and resources for practitioners and researchers interested in developing relevant parenting skills and outcome measures for the assessment of parenting interventions. To our knowledge, linguistic methods have not been used to date. We hypothesise that a deeper understanding of (1) how parents organise language to describe their child's behaviour and (2) how parents linguistically construct images of their child will inform efforts to further understand parents' perceptions, maximise the relevancy and effectiveness of parenting interventions and consequently, improve treatment outcomes and child functioning. To test this hypothesis, the linguistic patterns emerging from the analysis of the speech samples from parents whose pre-school children exhibit early ADHD symptoms and those from matched controls will be compared.
Methods

Setting
Recruitment for the clinical sample was made through radio adverts, posters and referrals from family support workers and healthcare practitioners in Nottingham (UK) and was embedded within a study exploring children at risk of developing ADHD. Recruitment for the control group was made by advertising the study in 40 randomly selected nurseries in Nottingham.
This study has been approved by clinical and non-clinical Medical Research Committee at Nottingham University. Written informed consent was obtained from all participants. All written documentation, including consent forms, will be stored securely in locked filing cabinets at the Division of Psychiatry and Applied Psychology at the Institute of Mental Health, Nottingham University. All participants were assigned an ID number during preparation of transcripts and only members of the research team had access to the participant's contact details. All data has been stored and will be kept for five years in locked filing cabinets prior to being destroyed securely.
Sample
We conducted individual interviews with a purposive sample of 42 parents of children between 2 years 9 months and 4 years 9 months. Half of these parents (n = 21) had children who scored $20 and the other half (n = 21) scored ,20 in the WWP activity questionnaire which is a valid tool to discriminate between hyperactive and normally developing children. Participants were informed that the interviews would be audiotaped and used for research purposes. All participants were given the opportunity to decline participation or terminate the interview at any point. The 2.9 to 4.6 year old range was chosen to match that preschool age when ADHD symptoms start to be noticeable and early prevention of later ADHD symptoms. Note ADHD guidelines [2] recommend diagnosis and pharmacological treatment for children $6 years of age.
Data collection
In the current study we used an adapted version of the FMSS, the Preschool Five Minutes Speech Sample (PFMSS) [50] . To obtain the Preschool FMSS parents were asked to talk for five minutes and express their thoughts and feeling about their preschool child, what kind of person the child is and how they get along with the child. Monologues were recorded without interruptions. If the parent stopped speaking before the five minutes had elapsed the researcher would wait for 30 seconds and then prompt the parent by saying ''Please, tell me anything about (child's name) for a few more minutes''. Samples from both groups (clinical and controls) were audio recorded with an Olympus digital voice recorder WS-450s and transcribed by three of the authors (M. T., E. P. and J.L.).When recordings were made over the phone researchers used a Re-Tell telephone recording connector and a Polycom SoundPoint IP 331 digital telephone. Content analysis for all transcriptions was done according to Wearder's rating scale [51] to assess the emotional climate of the parent-child relationship. PFMSS yields to three global ratings: initial statement, relationship, and warmth as well as frequency counts of critical comments and positive comments. The PFMSS has demonstrated good code-recode and inter-rater reliability, and adequate testretest reliability [50] . High or negative EE results from at least one negative or low global category and more critical comments than positive comments. All data collectors were trained using the same collection and coding manual [51] .
Transcriptions for all 42 FMSS were completed by M.T. In addition, two other trained coders (E.P. and J.L.) independently transcribed and coded 20% of the audio samples randomly selected to assess inter-rater reliability. Coders E.P. and J.L. were blind to the ADHD status of the children and parent's demographic data. Additional editing was required by J.L. to solve transcription difficulties from participants with strong regional accents.
Participants also completed a child's activity questionnaire, the Werry-Weiss Peters Rating Scale (WWP) [52] . This a 27-item questionnaire which identifies the top 15-18% of the population using a score of 20 as cut off [53] . The psychometric properties of the WWP have been reviewed by [54] who reported the discrimination between hyperactive and normally developing children to be good. The inter-parent agreement has also been found to be good (r = 0.82) [55] . The WWP takes approximately five minutes to administer and has been shown to have high levels of internal consistency, to correlate with other measures of hyperactivity, and to identify children who have activity problems five years later [56] . This questionnaire includes questions such as 'During meals is the child up and down at the table?' giving three possible answers: 'No, or hardly ever', 'Yes, fairly often' and 'Yes, very often'.
To ensure that both clinical and control groups were matched and to avoid confound factors, parents completed a demographics questionnaire that included questions on age, occupation, income, education, relationship status and the child's health a year after birth.
Statistical analysis
SPSS (V.21) software was used to analyse the data. A one-way random Intraclass Correlation Coefficient (ICC) was carried out to check reliability between PFMSS coders. Transcription reliability was calculated as the percentage of agreement within the 20% of the audio samples randomly selected for this purpose using the following formula: Number of linguistic units scored identically divided by total number of units scored and multiplied by 100. A chi square (X 2 ) statistic was used to calculate whether distributions of categorical variables differed between groups. The Kolmogorov-Smirnov test was used to determine which t-test to use depending on how data was distributed. The KolmogorovSmirnov test showed that all scores were normally distributed (p.0.05) apart from EE total (p = 0.00) which required nonparametric statistics (Spearman to calculate correlations and Mann-Whitney U for t-tests). As such Independent Samples Ttests were used to look for significant differences between the two groups. The significance level in this experiment was p,0.05. Multivariate analysis of variance controlling for covariates was used to control for demographic differences between participants. Person's correlations were conducted to further explore the associations between child's active behaviour, expressed emotion and socioeconomic status. Cohen's [57] conventions were used to interpret effect size.
Keyword lists were generated using Wordsmith Tools and calculated using log-likelihood with a p value of 0.00001.
Data analysis
To interpret the PFMSS we adopted a mixed quantitative and qualitative design. Content analysis or what parents said about their children was assessed by measuring parental expressed emotion (EE) which involved quantitative (e.g., counts of positive/ negative comments) and qualitative methods (e.g., identifying statements that expressed warmth or concern). To examine how parents described their children we used corpus-assisted discourse analysis [58] such as keyword and linguistic pattern identification. Corpus-assisted discourse analysis leads to a more evidence-based approach to uses of language in different contexts and has been facilitated by the development of computer technology and powerful software. The possibilities for corpus research in health care have been relatively under-explored. Some recent studies [59, 60, 61, 62, 63] have been successful in exploring how a combined qualitative and quantitative methodology, drawing on tools traditionally used for corpus analysis, can enhance our understanding of a particular context. Keyword lists were generated using Wordsmith Tools [64] , a digital text analysis software package commonly used in corpus linguistics research. Keywords are those items which occur more frequently in the dataset than they do in a larger reference corpus, to an extent that is statistically significant. Thus, keyword lists differ from word lists in that they provide a measure of saliency rather than simple frequency ( [65] p. 125). For this study the reference corpus used was the 10 million word spoken sub-corpus of the British National Corpus [66] , and the keyword lists were calculated using loglikelihood with a p value of 0.00001.
Once the keyword lists were generated the items in the lists for the two datasets were examined for patterns or tendencies towards particular semantic fields. A relatively high proportion of potentially evaluative words were identified, and so these items were separated into broadly positive and negative categories.
Frequency lists offer an overview of the number of times any word is used in any given text (corpus) relative to other words. The software can also present all occurrences of any key or important word in the text and the language occurring before and after it (i.e., concordance). Here, we can see the context in which words are used. Word frequency lists and concordances can be used as a diagnostic tool to achieve a baseline for determining what the text is about, its patterns and regularities of meaning or semantic prosody, and can underpin and support claims of discourse analysis [61] .
The transcripts of the forty-two PFMSS were edited to remove interviewer questions, participant IDs, occasional prompts and filled silences before being converted into a text-file (27,892 words). Our analysis involved examining the words and phrases used by parents when describing their preschool children. Using the textual diagnosis as a guide to salient language, the transcriptions were read several times and annotated by the research team to identify patterns and features of discourse that differed between the PFMSS of the control and the clinical sample. The research team comprised three psychologists, a mature medical student and an applied linguist with a research profile in health discourse analysis.
Results
Socioeconomic Status
A total of 42 parents were enrolled in the study. In order to assess how similar both groups were and how generalizable our findings are, variability in socioeconomic status (SES) between the two groups was assessed. There is evidence to support that SES has the potential to heavily influence parent-child relationship [67, 68] . Purposive sampling resulted in both parent groups being evenly matched according to age, gender, ethnicity, number of siblings, marital status, and perinatal factors such as type of birth (see Table 1 ).
The difference between the control and clinical groups' functional income, however, was statistically significant (X 2 (3) = 10.467; p,.05). While most of the clinical sample (n = 11) had a weekly functional income of £200 or below, the control group (n = 15) had a weekly income of £301 or above. Efforts to recruit parents of lower income for the control group were made by promoting recruitment within nurseries from less affluent neighbourhoods, unfortunately, recruitment figures were extremely low when compared to nurseries located in more affluent areas. Regarding educational level, results showed that the difference between the control and clinical groups in terms of education was also statistically significant (X 2 (5) = 31.600; p,0.001). Most parents from the control (n = 11) group had a professional or postgraduate degree, contrasting with the clinical group, in which a high proportion of participants (n = 6) left school at 16 with no qualifications.
There was a tendency for the clinical group to have larger number of siblings (M = 1.762) than the control (M = 0.952) but this difference was not significant (p..05).
Werry-Weis Peters (WWP) Rating Scale
The WWP Scores of the clinical group (M = 41.714; SD = 8.574) were significantly higher than those of the control group (M = 8.62; SD 4.975; t (20) = 22.295, p = 0.000; Cohen's d = 4.721). This result indicated that the study correctly categorised the preschool children as clinically active or showing typically developing levels of activity. When income and education level differences between groups were controlled, analysis of variance for multiple dependent variables showed that neither education level nor income had an effect on WWP scorings (p.0.05).
Expressed Emotion
The components of EE are a rating of warmth, the initial statement the parent makes about the preschool child, and a rating of their relationship. Each component is rated either 1 (positive), 2 (neutral), or 3 (negative). The median EE total for the control group (M = 5.762, SD = 1.300) was lower than the mean EE total for the clinical group (M = 8.619, SD = 0.669). A non-parametric Mann-Whitney U test showed this difference to be significant: U = 14.000; exact p = 0.01 (two-tailed). EE was higher for the clinical group indicating that generally those parents expressed a more negative initial statement, showed less warmth, and a worse relationship with their child. This result confirmed that the groups were correctly categorised according to their different emotional relationships with their children. When income and education level differences between groups were controlled as covariates, analysis of variance for multiple dependent variables showed the education level had an effect on EE ratings (F = 5.42 (3, 42) , p = 0.02), however, income did not affect EE scorings (p.0.05).
The positive comments of the clinical group (M = 3.1429; SD 1.681) were significantly lower than those of the control group (M = 9.7619; SD = 3.72699; t (20) = 8.563, p = .000; Cohen's d = 2.891). This result showed that parents of preschool children with early symptoms of ADHD were more likely to give their child less positive comments than if their child was typically developing. The negative comments of the clinical group (M = 8.9048; SD = 4.20600) were significantly higher than those of the control group (M = 2.0000; SD = 2.21359; t (20) = 9.702, p = .000; Cohen's d = 3.361. This result showed that parents whose children had early symptoms of ADHD were more likely to say negative comments to their child than parents with typically developing children. Parents of preschool children with early ADHD symptoms were about three times as likely to say something negative than a positive comment.
Inter-rater reliability was calculated to measure the reliability between all three coders. Results showed a high correlation of 0.97 p,0.001 CI 0.877-0.989 for final EE score (i.e., high or low) and also a high correlation for each EE component: initial statement Table 2 shows descriptive and between-group comparison data for Expressed Emotion (EE) and Activity questionnaire (WWP) data. Table 3 shows
Correlations between WWPS, EE and SES factors per group
that among the control group, younger parents expressed more warmth, better relationships and more positive initial statements when talking about their children than older parents (r = 20.47, p,.05). Participants with older partners described their children as less active, obtaining lower scores in the WWP (r = 0.53, p,.05) than participants with younger partners. Number of siblings was also associated with lower or more positive EE scores as smaller number of siblings was associated with better parent-child relationships, warmth and initial statement (r = 20.54, p,.05). Age from participant and partner was associated with amount of income (r = 0.53 and r = 0.49 respectively, p,.05). And finally, a small number of siblings was associated with a higher level of participant education (r = 20.44, p,.
05).
In the clinical group we found a strong correlation (r = 0.637, p,.001) between the EE components (warmth, a positive relationship and a positive initial statement about the pre-school child) and the number of positive comments. The results also indicated a strong positive correlation (r = 0.580, p,.05) between number of siblings and participant partner age (see Table 4 ).
Corpus-based Linguistic Analysis
The keyword lists generated in Wordsmith Tools yielded 130 items for the control data, and 112 for the clinical data file. The items on the lists were then grouped together into semantic sets, comprising seven groups of words with related meanings. Table 5 shows the semantic categories identified, the number of different lexical items (types), and the number of actual instances of relevant lexis (tokens) identified within the keyword lists in each category. Full lists of keywords assigned to each category are provided in the analysis to follow.
It must be stressed that the numbers of tokens or actual lexical items observed in the datasets relate only to those items that occur with a frequency that is sufficiently high to be recognized as keywords by the text analysis software (p#0.00001). Thus, any lexical items with frequencies below the keyword threshold are not counted in the figures provided above. Of course, this is true of both datasets, a circumstance which to some extent must serve to attenuate any exaggeration of observed differences between the clinical and control data. However, it should nevertheless be noted that a comparison of the two datasets based on tokens counted only for those items which appear on keyword lists is necessarily selective.
With this caveat in mind, it is possible to make a number of observations from the results presented in Table 5 . Of the seven semantic categories identified, only two, routines and people, exhibit no significant differences. Attention exclusively to the number of different keywords (types) assigned to each semantic category would suggest that the most marked differences between the clinical and control data pertain to lexis associated with behaviour, temperament and attitude, and also activities. However, when we consider the actual number of words spoken it becomes apparent that there exist significant differences between the two datasets for each of the five remaining semantic categories. These differences will be considered in more detail below.
Affection
While the control data keyword analysis reveals seven different lexical items belonging to this semantic field, only one is evident in the clinical data (see Table 6 ).
Items from this semantic field other than loving are evident in the clinical data, but only loving occurs with a frequency that is statistically significant. This item in fact occurs twice as frequently in the clinical data than in the control data, but there is evidence of qualification in the clinical data that is absent from the control data. In the clinical dataset, loving is followed on 4 occasions by lexis referring to negatively evaluative attributes, such as handful, clingy, bad tempered and hyper. It is also pre-modified by overly on one occasion, and on another features as complement in the clause he can be very loving. This latter construction occurs some 19 times in the clinical data, where it serves to emphasize capability rather than habitual behaviour.
Enjoyment and positive mood
The most salient item in this category is likes, which occurs 105 times in the control data and 38 times in the clinical data (see Table 7 ).
Of course, insofar as that it is possible to like generally undesirable phenomena, this item can be used in a negatively evaluative way, a usage which is apparent in both datasets. But while like appears to be used in a negative context only four times in the control data, it is used in this way nine times in the clinical Table 2 . Descriptive and between-group comparison data for Expressed Emotion (EE) and Activity questionnaire (WWP). Table 4 . Correlations between WWPS, EE and socio-demographic factors for the clinical group. 
Behaviour, temperament and attitude
Some overlap between the two datasets is clearly evident with regard to lexis relating to behaviour, temperament and attitude, specifically the items naughty and tantrum which appear in the keyword lists for both datasets (see Table 8 ). Indeed, tantrum features with comparable frequency in the clinical and control data, but this seems to be where the similarities end. The most immediately obvious difference between the two keyword lists with regard to this semantic field relates to the number of types or different words; the clinical data features some 20 types compared to just seven for the control data. It is also immediately apparent that while all but two of the control group items are positively evaluative, most of those found in the clinical data appear to be negatively evaluative.
The item difficult merits further explanation, since of the 25 instances of this item in the clinical data, only six are predicated upon a human agent, as in X can be very difficult or he's quite difficult. The remaining 13 instances of difficult describe situations or circumstances rather than individuals. However, in each of these instances the situations or circumstances described relate, not surprisingly given the topic of discussion, directly to dealing with the child in question. This can be observed in utterances such as I do find it difficult to communicate with him, and X finds it quite difficult to listen sometimes and struggles to gain eye contact. Thus, even where difficult does not describe a quality attributed to the child being discussed, it nevertheless refers to circumstances that relate to the child in some way.
Communication
While the number of types relating to communication is slightly greater for the control data, the actual numbers of items (tokens) is far greater for the clinical dataset, with 79 items in all compared to 40 for the control data (see Table 9 ).
However, while all of these items in the control group data are framed positively, they are more often negated or otherwise problematized in the clinical data. For example, of the 18 instances of listen in the clinical data, 11 are directly negated, two framed in terms of difficulty as in it's difficult for her to listen and X finds it difficult to listen, while all are problematized in some way. Similarly, understand is negated in 16 out of 21 instances, while communicate is preceded by difficult three times and hard once, and is problematized in all six occurrences. This suggests that parent-child communication is a more salient topic for the participants in the clinical group, and that the reason for this salience is its problematic nature for these parents.
Activities
While the control group keyword list features 15 items relating to activities, only two such items appear on the keyword list for the clinical dataset (see Table 10 ).
In fact, a number of other, non-key items relating to play and activities can be found in the clinical data, where for example park and telly each occur six times, reading twice and also playing 16 times. However, the broader range of items evident in the control data, and the fact that 15 of these items occur with a frequency that is statistically significant compared to only two in the clinical data, provides strong evidence to suggest that talk relating to play and activities is a less salient category in the clinical data than might be expected. The most frequently occurring item in this Table 6 . Lexical items within the category Affection.
Control Clinical
caring (10) loving (12) cuddles (4) loving (6) affectionate (3) hugs (3) snuggle (3) doi:10.1371/journal.pone.0106231.t006
Linguistic Analysis of the PFMSS PLOS ONE | www.plosone.orgcategory for the clinical data is play, an item which actually occurs with greater frequency in the clinical than control data at 36 occurrences compared to 29. However, closer analysis reveals important differences in the use of this item in the two datasets. Of the 36 instances of play in the clinical data, 16 are either negated or marked as problematic in some sense. These items are presented in context in the concordance output in Appendix S1.
No equivalent pattern is observed in the control data, where all instances of play are positively evaluative. Of particular interest are lines 2, 3, 5, 8, 11, 12 and 14, all of which problematize an unwillingness or inability to play alone. It is also interesting to consider the item attention in the two datasets, an item which appears on the keyword list for clinical data with 35 occurrences, but not on that generated for the control data, in which it occurs just five times. Of the 35 instances of this item in the clinical data, 18 unambiguously relate to a need for parental attention that is framed as excessive.
Mitigating syntax
A prominent pattern observed in both datasets is 'x can be y', where x = a proper name or personal pronoun and y = an attribute or behaviour (see Table 11 ). This modal construction is interesting because it places an emphasis on capability or possibility, in this way foregrounding or emphasizing the transitory nature of the behaviour described. Evidence for this interpretation can be found in the 10 million word spoken component of the British National Corpus [66] , where the most significant collocate of can be + adjective is sometimes, an adverb typically used to foreground the occasional nature of events or behaviours.
The x can be y pattern is more frequent in the clinical data with 19 instances than in the control data with just 12 instances. There are also some interesting differences in the ways in which this phrasing is used in the two datasets (see Appendix S2 for full concordance outputs). The qualities or behaviours referred to in this phrase can be roughly separated into instances that are positively or negatively evaluative, and also a small number which are ambiguous in this regard. (38) happy (20) loves (12) loves (31) enjoys (5) enjoys (10) fun (13) doi:10.1371/journal.pone.0106231.t007 Table 8 . Lexical items within category Behaviour/Temperament/Attitude.
Control Clinical
inquisitive (7) naughty (19) cheeky (9) constantly (15) lively (7) frustrated (12) naughty (9) difficult (25) excited (6) behaviour (13) tantrum (4) sit (25) sociable (3) hyper (6) struggles (5) tantrum (5) hyperactive (4) handful (6) hitting (7) challenging (6) handful (6) boisterous (4) throw (11) mardy (3) running (about/around/off) (15) screaming (5) temper (4) doi:10.1371/journal.pone.0106231.t008
Examination of the positively evaluative instances of this phrase is also revealing. In both datasets positive evaluation is contextualized alongside other behaviours which are negatively evaluated, and indeed this seems to be one of the principle functions of this particular phraseology in the data presented here (see Table 12 ).
However, there appears to be more of a focus on the temporary nature of positively evaluated behaviour in the clinical group; he can be a good lad sometimes, she can be good… she can have really nice moments, he can be very loving … when you get him to sit him down for five minutes.
Discussion
Analysing what parents say about their children and how they say it extends and innovates on prior ADHD work by directly comparing and contrasting linguistic data from parents of children at risk of developing ADHD with controls to further understand parents' views and maximise the relevancy of parenting interventions. The general pattern that emerges in the corpus based linguistic analysis can be described in terms of a clear tendency towards negative evaluation in the clinical data. Evidence of positively evaluative language is evident, but this is frequently accompanied by mitigating lexis or syntactic structures. An example of the latter was observed in the modal construction x can be y, which was seen to limit the extent of any positive evaluation that might obtain when referring to actions that might normally be subject to such evaluation. The semantic categorisation of keywords made it possible to pin-point specific spheres of activity that are represented by the clinical group as problematic. Significant differences between the two datasets were observed in five of the seven semantic categories identified, suggesting marked differences in the preoccupations and evaluative representations evident in the clinical and control groups. The item attention in the two datasets, an item which appears on the keyword list for clinical data with 35 versus five occurrences in the control data provides strong evidence to suggest a general concern with the demands for attention made by the children discussed in the clinical group, while play seems to be an activity in which such demands are particularly salient for these parents.
Regarding the pattern x can be y, findings demonstrate that parents from the clinical group produce this mitigating syntax more frequently in negatively evaluative instances than controls. When we compare the negatively evaluative instances of this pattern in the two datasets interesting differences become evident. In both data sets we see evidence of attenuation -in the clinical data a bit challenging, quite boisterous, quite feisty (although it Table 9 . Lexical items within category Communication.
Control Clinical
interact (4) listen (18) attentive (3) understand (21) eloquent (3) communicate (6) talks (7) speech (13) interaction (4) conversations (7) doi:10.1371/journal.pone.0106231.t009 Table 10 . Lexical items within category Activities.
play (29) play (36) playing (30) toys (15) scooter (7) park (16) stories (11) swimming (11) games (10) trampoline (4) puzzles (4) bedtime (4) colouring (5) climbing (5) watch (15) learning (8) pirates (3) drawing (7) doi:10.1371/journal.pone.0106231.t010
should be noted that quite can function as an intensifier rather than an attenuator). In the control data we see similar patterns -a bit mischievous, a bit wingey, quite awkward, quite difficult, trying sometimes. However, in the clinical data intensification is also in evidence -really spiteful, very aggressive, very challenging, very difficult, while the actual qualities attributed to the subject of the clause-spiteful, aggressive and difficult compared to a cheeky monkey, wingey and awkward, are arguably more extreme. When we compare the positively evaluative instances of this pattern, we observed that while negative behaviour is more negative in the clinical data, positive behaviour, when it is referred to, is often framed as a temporary aberration from a more negatively evaluated norm. Parenting interventions may build upon these linguistic differences to ensure parents' unique experiences, preferences, and goals are met. Our results identify behavioural and emotional aspects important to guide interventions. We will explore the practical implications derived from the five semantic categories exhibiting significant differences between groups.
Affection
Parents from the clinical sample described their children as less affectionate than controls. ADHD symptoms and associated negative and incompliant behaviours [69, 70] can lead to parental challenges [71] , parental anxiety, and mood problems [72] . On the other hand, parental depression is one of the most wellestablished risk factors for adverse child development and psychopathology [73] and occurs more often in parents of children with ADHD [74] . Parents with depression engage in more threatening, hostile, and coercive behaviour, are more disengaged and withdrawn during interactions with their child, and are less involved in positive parenting behaviours including displays of praise and affectionate contact [75] . If parental wellbeing has a transactional relationship with difficult behaviour [76] , parenting interventions should highlight the importance of praise, positive tone of voice, mutual respect, and physical affection as well as techniques to increase parental wellbeing.
Enjoyment and positive mood
Parents from the clinical sample described their children as enjoying less and having less fun than controls. Previous research has shown that children with ADHD have a different sensitivity to reward [77] . They prefer smaller, immediate rewards over larger later rewards [78] and display greater sensitivity to social rewards [79] . Parenting interventions should be aware of these differences and promote games in which rewards are immediate and frequent, ensuring children engage and participate in playing and fun activities. Behaviour should be reinforced as frequently and immediately as possible and whenever appropriate use 'ear shot' praising techniques. For example, when the child can hear Mum/ Dad conversing with another person, Mum/Dad mentions how proud she/he is because the child was affectionate or playing gently with a smaller cousin. The importance of play has already been highlighted by existing parenting interventions [80] . Play supports child development and it can improve the child attention, concentration and listening skills, but it is also a great opportunity to have fun and enjoy parenting. Parents from the clinical sample described their children as displaying more negative behaviour, temperament and attitude than controls. Effective parenting interventions should emphasise strategies for dealing with temper tantrums and disruptive behaviour. Research has shown that ADHD children may exhibit deficits in temporal processing [81] , time discrimination, and reproduction [82] which may explain difficulties in awaiting turns and interruptions. Temporal processing deficits ameliorate with reinforcement in children with ADHD [83] . It may, therefore, be advantageous for parents to routinely set clear instructions about how long a child needs to engage in behaviours in order to receive a reward and use timers. The New Forest Parenting Training (NFPP) [84, 85] highlights the importance of practising time management using buzzers, timers, and alarms, and also the use of countdowns and warnings (e.g., 'we are leaving in ten minutes, we are leaving in five minutes, and so on' vs. 'Get your jacket, it's time to go'). For children with ADHD, 'quiet time' has been suggested to be more effective then 'time out'. While 'quiet time' promotes reflection, negotiation, self-regulation, and is not perceived as a punishment, 'time out' is a more extreme measure and should only be used as a last resort when the child's behaviour is unacceptable but distraction, quiet time, presenting the child with choices and other strategies have not worked [85] .
Communication
Parents from the clinical sample described their children as displaying more communication problems than controls. Parenting interventions can help both parents and children with their communication skills. For example, the parenting programme '1-2-3 Magic' [86] pays special attention to sympathetic listening (e.g., reflective feelings), while NFPP focuses on more basic communication skills such as active listening (e.g., repeating the message using the same or similar words), making eye contact, and getting the child's attention before giving any instructions. To expand the child language through play, NFPP recommends using descriptive comments and explanations to keep the child interested in carrying on playing while increasing his vocabulary. NFPP also focuses on communication aspects such as voice (e.g., volume and tone), for example, voice should be calm in difficult situations, firm when giving instructions and positive when rewarding and reinforcing behaviour. Parents are also encouraged to give children just two choices to help them decide and also to remember their choice, avoid confrontations, and arguments. The NFPP pays special attention to setting clear goals (e.g., short and simple sentences) and scaffolding which consists on identifying what the child is able to do, extending these abilities by supporting the child in tasks that present moderate challenges and practising them to ensure effective learning. Moreover, positive communication including low levels of criticism and hostility and high levels of warmth and empathy have been shown positively influence the pathogenic mechanism of ADHD [26] .
Activities
Parents from the clinical sample described playing time as problematic and also reported less variety of activities. The Incredible Years parenting programme [87] pays special attention to self-directed play to promote positive relationships and encourage parents to pay attention and play with their children for at least 10 minutes every day. '1-2-3-Magic' encourages parents to share one-to-one fun activities with their child to promote bonding. The NFPP also provides support for managing the child outside of the home promoting outdoor activities and skills that facilitate 'teachable moments', for example, asking the child in the supermarket to collect two tins of tomatoes that look the same. Weekly income could affect how much money a parent can invest in their child and therefore it could limit the activities they do together [88] . Even though most of the activities evident only in the control group are inexpensive (e.g., colouring, drawing, and going to the park) and income did not affect EE and WWP ratings, we cannot exclude that economic factors could explain some of the differences observed in the activities reported by both groups.
Mitigating syntax
Parents from the clinical sample evaluated their children more negatively than controls and when they expressed a positive evaluation mitigated it by adding a temporal factor. As discussed above, praise and 'ear shot' techniques are especially relevant for children exhibiting early ADHD symptoms as they are especially sensitive to social reward [85] . Reinforcement is a key component of most parenting interventions and may help to establish target behaviours win children with ADHD, especially those with abnormalities in reward processing. For example, functional Magnetic Resonance Imaging (fMRI) data have shown that reinforcement has a comparable effect on brain function in children with ADHD as medication [89] .
Conclusions and Recommendations
The general pattern that emerges in the corpus based linguistic analysis can be described in terms of a clear tendency towards negative evaluation in the clinical data. Evidence of positively evaluative language is evident, but this is frequently accompanied by mitigating lexis or syntactic structures. An example of the latter was observed in the modal construction x can be y, which was seen to limit the extent of any positive evaluation that might obtained when referring to actions that might normally be subject to such evaluation. The semantic categorisation of keywords made it possible to pin-point specific spheres of activity that are represented by the control group parents as problematic. Significant differences between the two datasets were observed in five of the seven semantic categories identified, suggesting marked differences in the preoccupations and evaluative representations evident among parents of preschool children with the hyperactive/impulsive subtype of ADHD and control groups.
The findings reported in this article show that corpus-based linguistic analysis is a useful and effective method to further understand parents' unique perceptions of children with ADHD symptoms. Corpus-based linguistic analysis offers new understandings and insights about topics that otherwise may be uncovered. These new insights might help researchers, educators and healthcare professionals to improve the parent-child relationship by strengthening the relevancy and therefore success and acceptability of parenting interventions.
The parents' narratives analysed in this study provide evidence on how parenting programmes should include not just techniques to improve effective behaviour management and communication skills but also strategies that focus on promoting affectionate parent-child relationships, positive perceptions, and activities that facilitate enjoyment and positive mood within the family context. General praise, specific 'ear-shot' praising techniques, positive tone of voice, mutual respect, physical affection, tailored games with immediate and frequent reward, planning activities, and dedicated daily play time are essential aspects that parenting interventions for children with early signs of ADHD should address and weight accordingly.
A future follow-up study could identify those parents from the clinical group that have participated in a parenting programme and compare their post-intervention FMSS with the one collected for the current study (i.e., baseline). These two FMSS measures would allow us to further assess parenting intervention outcomes. Because the way parents describe their children can moderate the relationship between the genetic risk for ADHD and the expression of ADHD symptoms [26] , future research should also focus on designing behavioural interventions able to reduce negative Expressed Emotion.
Further studies focusing on family influences and family characteristics are required to establish the direction of causation and extend our understanding of the relationship between Parental Expressed Emotion, ADHD and parenting programmes. A recent meta-analysis on behavioural interventions in ADHD [90] has demonstrated that the value of these interventions does not rest exclusively on the potential effects on child ADHD symptoms but on associated features including child conduct problems, academic performance and social skills. Interestingly, outcomes on parenting functioning and parenting sense of competence were also improved, indicating than when parents successfully engage in behavioural interventions that focus on making parenting more enjoyable, implementing new strategies to manage challenging behaviour, consistency and family routine, those parents report not only an increment on positive parenting but a significant improvement on self-efficacy and self-concept. Behavioural interventions, however, seem to have a limited effect on parental mental health highlighting that the high levels of mental health problems often reported among parents of children with ADHD are not solely the result of issues around parenting, but rather reflect a shared genetic risk for mental health problems within families.
Limitations
Administration of the PFMSS and demographics questionnaire differed between groups. While both measures for the clinical group were collected face-to-face at the parents' home, these measures for the control group were collected over the phone. The WWS was collected over the phone for both groups. Face-to-face and telephone communication does differ, however, research on FMSS collection has shown that this does not affect results [91] . Educational level was an unmatched demographic characteristic that influenced the EE scorings. Interestingly, income could not be matched but did not affect any of the scorings.
Another limitation of this study is the small sample size and the fact that ADHD symptomatology was not assessed in the participating parents.
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